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Abstract 
As urbanisation continues to occurring, waste management is becoming one of the 
major environmental problems around the world, including Malaysia. The generation 
of Municipal Solid Waste (MSW) in Malaysia has increased more than 91% over the 
past decades. Based on waste composition, food waste was indicated as the main 
waste component. Thus, recycling of food waste through composting had emerged as 
a potentially viable means that local governments can reduce the waste volume that 
is entering the landfills. Furthermore, MSW management in Malaysia can be 
considered as relatively poor and disorganized. The most preferred of MSW disposal 
method is through landfill due to various factors. This article elaborates on 
composting that gives benefits to Malaysian. This paper also exposes strategy to 
implement the composting in Malaysia by focusing on Food Waste Management 
Development Plan for the Industry, Commercial and Institution Sector. The current 
methods of food waste composting that are applied in Malaysia are also discussed in 
this paper. Finally, this paper reveals the challenges towards food waste composting 
in Malaysia. 
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1.       Introduction 
 
Developed areas such as cities play a significant role in environmental and social sustainability. 
Developed areas require more spaces than what is inside their political boundaries in order to 
produce sufficient plants and animals for consumption, renewable energy for operation and space to 
absorb the air, water and waste disposal of their citizens. For instance, the largest city in Malaysia is 
Kuala Lumpur which covers an area of 243 km
2
 (94 sq mi) and has estimated a population of 1.73 
million [1]. The solid waste generation for any person in Kuala Lumpur was estimated to 1.5 kg a day, 
which produced to an estimated of 30,000 tonnes per day [1]. Based on the area, the waste required 
more spaces for disposal. Furthermore, due to lack of integrated waste management system, 
approximately 95% of the MSW is sent to landfills or dumps.  
Nowadays, solid waste disposal has become a serious issue for municipal governments throughout 
the nation. As the available landfill space decreases and the cost of sitting and building new landfills 
increases, the local authorities are struggling to develop alternative means of meeting the waste 
disposal challenge [1]. In Malaysia, the average waste composition results indicated that food wastes 
serve as the main waste component with 32%, followed by paper and plastics, 21% and 14% 
respectively as shown in Figure 1. From 32% of food waste, 44.5% was generated by household and 
balance was generated by industry, commercial or institution [2]. Composting of food waste has 
emerged as a potentially viable means that local governments can reduce the waste volume that is 
entering the landfills by diverting the organic fractious. 
 
 
Figure 1: Waste composition in Malaysia [4] 
 
The significant of volume reductions that are associated with composting and the possible uses of 
compost make MSW composting attractive as a potential alternative to divert waste from landfills. On 
the other hand, MSW composting requires considerable pre-sorting of the incoming waste and 
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screening of the finished product to remove the intolerable materials such as glass, plastic and metal 
which involve the relatively costly procedure [3]. Composting of food waste coupled with municipal 
solid waste is extensively implemented in India which has more than 70 composting facilities [4]. 
Every year, there are approximately 4.3 billion tonnes of compost produced from the food waste 
which stands at 5.9% of their municipal solid waste in India. Taiwan government also practices 
composting to utilize food waste to produce bio-fertilizers through their national programme named 
“Total Recycling for Kitchen Garbage” [5]. In Thailand, 15% of food waste from municipal solid waste 
was decomposed into bio-products such as biogas and bio-fertilizer [6]. However, it is noted that 
composting of food waste is less effective in developing countries due to reasons of improper 
segregation of food waste from other solid waste and poor food waste management framework [5,6]. 
Usually, the major contribution of the increasingly organic solid waste comes from human activities 
especially those from low income residential households. It can be proven as shown in Table 1, the 
characterization of municipal solid waste by different levels of income of the residents in Malaysia [7]. 
Residential households with low income showed the highest percentage of organic and food waste 
produced.  This is because, residents in a low income tend to cook or prepared food at home as 
compared to the residents in high and medium income who likely to buy or eat at a restaurant.     
This article is elaborating on food waste composting, which emphasize on strategy, methods and 
challenge in Malaysia. With this review, local authorities, government, NGO or researchers from other 
countries have an idea and knowledge in provide proper management in food waste composting. 
Table 1: Typical Malaysia municipal solid waste characterization 
Source Residential 
high income 
(%) 
Residential 
medium 
income (%) 
Residential 
low income 
(%) 
Food/Organic 
Mix paper 
News print 
High grade paper 
Corrugated paper 
Plastic (rigid) 
Plastic (film) 
Plastic (foam) 
Pampers 
Textile 
Rubber/leather 
Wood 
Yard 
Glass (clear) 
Glass (colour) 
Ferrous 
Non-ferrous 
Aluminium 
Batteries/hazards 
Fine 
Other organic 
Other inorganic 
Others 
30.84 
9.75 
6.05 
- 
1.37 
3.85 
21.62 
0.74 
6.49 
1.43 
0.48 
5.83 
6.12 
1.58 
1.17 
1.93 
0.17 
0.34 
0.22 
- 
0.02 
- 
- 
38.42 
7.22 
7.76 
1.02 
1.75 
3.57 
14.75 
1.72 
7.58 
3.55 
1.78 
1.39 
1.12 
2.07 
2.02 
3.05 
0.00 
0.08 
0.18 
0.71 
0.00 
0.27 
- 
54.04 
6.37 
3.72 
- 
1.53 
1.90 
8.91 
0.85 
5.83 
5.47 
1.46 
0.86 
2.03 
1.21 
0.09 
2.25 
0.18 
0.39 
- 
2.66 
- 
0.25 
- 
 
Water and Environmental Issues (Vol.2) 
Micropollutant Research Centre (MPRC) 
ISBN 978-967-2183-94-5 
 
 
38 
 
2018 
2.      Composting 
 
Composting is a natural process that converts food wastes into compost that is rich with nutrients and 
good for the soil. Composting converts several of components in organic waste and turns into 
relatively stable humus-like substances that can be used as soil rectification or organic fertilizer. Li et 
al., [8] stated that composting helps to improve the soil structure and fertility. Composting is a 
convenient, easy, economical and natural biodegradation process that takes organic waste such as 
food waste which will eventually turn into new form with rich in nutrients as the food for plants [9].  
According to Chang and Hsu [5], the chemical changing process and the complex metabolic 
processes of various microorganisms vary with the composition of the material composting. 
Specifically, the outcome of food waste composting is depending on the waste characteristics itself. 
Food waste has unique properties and characteristics as a raw compost agent. This is due to the high 
moisture content and low physical structure [9]. It is crucial to mix fresh food waste with a bulk agent 
which will eventually absorb some of the excess moisture as well as adding structure to the mix. 
There are two composting types in which the differences are by the nature of the decomposition 
process; namely as aerobic and anaerobic [10]. The characteristics of these composting types are 
listed in Table 2. Oxygen is present in aerobic composting mainly to break the organic matter in the 
waste into a stable organic end product such as carbon dioxide, ammonia, water and heat. Anaerobic 
composting mainly develops an intermediate compound such as methane, organic acid and hydrogen 
sulphate. 
 
Table 2: The characteristics of aerobic and anaerobic composting [10] 
Characterist
ic 
Aerobic Anaerobic 
Oxygen Process occurs in the presence 
of oxygen 
Process occurs in the absence or in 
limited of oxygen supply 
Microbe  used Aerobic microbe breaks the 
organic matter. Stable organic 
end product produces with 
Carbon dioxide, ammonia, 
water, heat and humus 
Anaerobic microbe dominates and 
develops intermediate compounds 
including methane, organic acids, 
hydrogen sulphide and other 
substances. 
Risk Little risk of phytotoxicity. Has strong odors and some 
presence of phytotoxicity. 
Temperature The heat generated accelerates 
the breakdown of organic matter. 
Low-temperature process 
Duration The processing time is short, 
depends on the mechanism 
used (maximum 4 months) 
Longer than aerobic composting (6-
8 months) 
Nutrient value Nutrients are lost from the 
composting process 
Nutrients are not lost during the 
process of composting. 
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3.      Benefits of Food Waste Composting in Malaysia 
 
Composting of organic solid waste is seen as an economical way in treating waste. Currently in 
Malaysia, the composting process is recognized as the most adequate pre-treatment in order to 
obtain a composted material which may respond more efficiently and safely than the raw material to 
the soil [12].  As mentioned before, composting the food wastes enables the reduction in the amount 
of food wastes being disposed to landfill. Composting also could help the food industry in country to 
manage their wastes. As a result, the new and high quality organic fertiliser can be produced. 
Compost definitely brings benefit for water and soil conservation. It also protects the quality of 
groundwater, minimises odours from agricultural areas, facilitates reforestation, wetlands restoration 
and wildlife habitat revitalisation efforts any amending contaminated and marginal soils [11]. 
Composting is a method of restoring organic matter to nature, which means the food taken from the 
plant will be returned to the ground. Other than that, composting also prevents methane and other 
greenhouse gasses production due to burning or dumping into landfill. In addition, leachate formation 
in landfills can be reduced by diverting organics from landfills into compost [11].  
Food waste produced from within the campus of Universiti Sains Malaysia (USM) was used as 
compost fertilizer for the growth of plants around the campus. The compost fertilizer produced through 
the programme had indirectly saved the university’s budget as the fertilizer produced is in equal 
quality with fertilizers sold in the external market [12]. Other public university in Malaysia, namely, 
Universiti Malaysia Perlis (UniMAP) was also conducted the similar programme with USM. 
Furthermore, UniMAP also extends their knowledge on composting to schools around the campus. 
For example, Sekolah Menengah Kebangsaan Sanglang was able to dispose approximately 300 kg of 
food waste and sold approximately 200 kg to public within six months [13]. Composting techniques 
have various ways, starting from easy process by using simple equipment until to a complicated 
process that is using modern equipment. Generally, composting can be done manually with the low 
cost and if composting using new technology, cost will be increased but resulting in high quantity and 
quality of the compost. 
The benefits of compost in agriculture are it has long-term stable organic matter source, reduces the 
use of fertiliser, increases yield and size in some crops, increases soil nutrient content and water 
holding capacity of sandy soils and also water infiltration by clay soils [14]. Other than that, compost 
has the ability to buffer soil pH levels and able to restore soil structure after natural soil 
microorganisms have been reduced by the use of chemical fertilisers because compost is soil 
inoculant. Moreover, it also can increase length and concentration of roots in some crops [15]. 
Compost also helps close the food wastes loop by returning it back to agriculture and also puts an 
end to wasting large quantities of recyclable raw ingredients. 
The benefits of compost in food industry are compost reduces solid waste disposal fees and educates 
consumers on the benefits of food waste composting. Moreover, reduced food waste generation will 
create clean and healthy environments. The composting process runs at high temperatures so that it 
Water and Environmental Issues (Vol.2) 
Micropollutant Research Centre (MPRC) 
ISBN 978-967-2183-94-5 
 
 
40 
 
2018 
can turn off various sources of disease in the trash. In addition, by implementing composting, more 
employment opportunities will be existed. 
 
4.      Strategy in Food Waste Composting in Malaysia 
 
Food Waste Management Development Plan for the Industry, Commercial and Institution Sector 
(2016-2026) (PPPSM ICI) was developed to achieve an effective and efficient waste management. 
PPPSM ICI was developed in accordance with the Management Policy Solid Waste (2006) and the 
Solid Waste Management Department's Strategic Plan Country (2016-2020) [16]. 
This plan focuses on increasing responsibility from waste generator by implementing six (6) major 
strategies. First strategy is development of food waste generation database, which covers aspects 
such as the amount and type of food waste generated according to day, month and year, waste 
storage, waste collectors and delivery location. Systematic planning can be developed based on the 
database.  
Second strategy is establishment of food recycling regulations. The regulation is given an emphasis 
on aspects such as waste generator responsibility to data reporting, waste separation, food waste 
reduction and waste treatment. Systematic management of food waste can be controlled based on 
the regulation. Reduced food waste at cause as referred to 3R concept is included in third strategy. 
Target of food waste generation in 2026 according to sectors is tabulated in Table 3.   
 
Table 3: Estimate food waste generator sector in 2026 
Food Waste Generator Sector 2011 2026 
Restaurants, Food Court, Supermarket 100% 20% 
Wet Market, Night Market 71% 10% 
Hotels, Resorts, Institutions 93% 25% 
Food and Beverage Industry 63% 25% 
  
Food waste treatment at the source involves in altering in food waste to reusable resources is 
included in the fourth strategy. For example, production of fertilizer, compost, electric power or 
generating alternative fuel from food waste. This treatment facility can be done locally at food waste 
generation. Fifth strategy is developing an efficient system for food waste treatment, which involves 
the waste collections on a scheduled basis and convenience centralized treatment of food waste. 
Schedule collection system allows food waste to be exiled from the premises. Last strategy is 
methane recovery of the disposal site in which the approach is similar to landfill gas to energy. 
 
5.      Food Waste Composting Methods in Malaysia 
 
One of the methods that was applied in Kuching, Sarawak is heat method (stack method). Food 
waste is lumped and left to decay within certain period. To speed up the decay process, composting 
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agent is watered to the food waste within 3 to 5 days [17]. This method is suitable to apply in area that 
receives moderate rain fall. In large volume, approximately two acres is required to implement this 
method.  
Shallow compartment method was applied in Georgetown, Pulau Pinang. This method is suitable for 
area that has moderate waste generation rate. In this method, brick is developed in 3 feet × 3 feet × 3 
feet (27 feet
3
) under roof or inside the building [17]. Three months is required to produce the compost 
by using this method.  
New technology such as mechanical method was applied in Putrajaya which was organised by 
Syarikat Alam Flora Sdn. Bhd. By using the machine, food waste is processed to make the compost 
within two weeks compared to conventional method that required up to three months. This technology 
is operated automatically in which sensor is used to determine the condition of composting process. 
In addition, this technology is equipped with odour filter which uses activated carbon as media in 
odour filter [18]. Furthermore, this method do not require a large space to implement.  
In Bayan Baru, Pulau Pinang, Bio-Regen method was also applied to make the compost. This method 
using chopped machine and liquid compost is produced after keep for 28 days. Beside compost, food 
waste is also processed to produce mudball. Mudball is a product that is used to reduce the quantity 
of pathogen in surface water such as in Sungai Sebulong, Johor Bahru [17].   
 
6.      Challenges of Food Waste Composting in Malaysia  
 
One of the challenges that is related to food waste composting is finding the space for the bins that is 
required to collect the food scraps. This is because the amount of space required will be dependent 
on material collected and the times it is picked up by the third-party organisation. Generally, the more 
the types of product being collected, the greater the number and size of bins required. Furthermore, 
the lesser the frequency of the collection, the greater the space needed for storage of full bins.  
Other than that, public awareness, environmental education and technical skills also become 
challenges for food waste composting. The way human responds and co-operates this waste 
management issue is affected by their education which also shows that in Malaysia, environmental 
awareness among the citizens is still not requisite [19]. In 2001, a recycled campaign has been 
organised in Penang State with the aim to encourage Penang residents to recycle at least 1% of their 
daily waste. Sadly, the campaign with the motto of “Kembalikan Sinar kepada Pulau Mutiara” (Restore 
the Shine to the Pearl of the Orient) did not make a positive impact on Penang’s waste management 
problem [20]. Generally, Malaysians still have very low awareness on the importance of this kind of 
programmes.  
On the other hand, professionalism in Malaysia solid waste industry is relatively weak and inferiorly 
represented. Malaysia is still not capable of organising, designing, constructing and managing of solid 
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waste management facilities and services due to insufficient number of personnel and technical 
capabilities [21]. As a result, this issue has led to poorly operate facilities. 
Moreover, current solid waste management becomes problem to food waste composting. Many cities 
in Malaysia are unable to practice good waste management because of the shortcoming in financial. 
The main challenge in MSW management in developing country such as Malaysia is landfill tipping 
fees is relatively cheap. Thus, technical problem in landfill such as difficult to handle leachate 
recirculation and gas attraction occur in landfills. Besides, waste collecting almost covers all 
communities in urban areas, but only 66% of the populations in rural areas of Malaysia is covered. As 
the bad effect is waste is being dumped on the streets and drains in rural areas, this situation will 
eventually lead to breeding of insects and flash flood due to blocked drains. Table 4 shows the 
percentage of waste treatment method applied in Malaysia [20].    
Table 4: Waste treatment methods practiced in Malaysia 
Treatment Methods                                   Percentage (%) 
            2002              2006        Target 2020 
Recycling               5.0                5.5              22.0 
Composting               0.0                1.0               8.0 
Incineration               0.0                0.0              16.8 
Inert landfill               0.0                3.2               9.1 
Sanitary landfill               5.0               30.9              44.1 
Other disposal sites              90.0               59.4               0.0 
Total             100.0              100.0             100.0 
 
7.      Conclusion 
 
Malaysia experienced expeditious industrialisation and urbanisation over the past few decades. This 
scenario has increased the generation of the MSW. The fundamental aspect that needs to be 
inspected in designing a sustainable MSW management system is the accessibility of information on 
the characteristics of waste generated. Based on the characteristics, food waste shows the highest 
composition. Thus, recycle the food waste by composting may reduce the waste volume to landfill. 
Strategy of food waste composting was developed to initiate in food waste composting. Furthermore, 
several countries In Malaysia had implemented variety methods of composting and mostly were 
organized by city council. However, there is still lacking data in small scale composting such as from 
household. In order to achieve the successful of food waste composting, proper training needs to be 
conducted for all Malaysian and adequate space and funds must be allocated for MSW management. 
In addition, environmental awareness and education should be emphasized by organising a 
continuous campaign and programmes. 
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